(2Z)-2-(4-Chlorobenzylidene)-4-[2-(2-oxooxazoliden-3-yl)ethyl]-3,4-dihydro-2H-1,4-benzothiazin-3-one Mohamed Ellouz, a -mail: nadouchsebbarkheira@gmail.com In the title molecule, C 20 H 17 ClN 2 O 3 S, the oxazolidine ring is oriented towards the benzothiazine moiety so that the centroid of the former is ca 5.05 Å from the sulfur atom of the latter. In the crystal, the molecules are arranged in layers parallel to (101) and held together by the aid of C-HÁ Á ÁO interactions, resulting in a three-dimensional network structure.
Structure description
A number of pharmacological tests have revealed 1,4-benzothiazine derivatives to possess a wide spectrum of biological activities, even when they are part of a complex molecule (Schiaffella et al., 2006; Gupta et al., 2009) . As a result of the presence of a fold along the nitrogen-sulfur axis, the biological activities of some 1,4-benzothiazines are similar to that of phenothiazines, featuring the same structural specificity (Bansode et al., 2009; Dixit et al., 2009; Thomas et al., 2003) . Generally, 1,4-benzothiazine derivatives have found widespread applications as analgesic (Warren & Knaus, 1987) , antibacterial (Armenise et al., 2012; Sabatini et al., 2008) , anticancer (Jacquot et al., 2001) , anticonvulsant (Kalluraya et al., 2005) or anthelmintic (Munirajasekar et al., 2011) agents. In a continuation of our research activities devoted to the development of N-substituted 1,4benzothiazine derivatives and the evaluation of their potential pharmacological activities (Sebbar et al., 2016; Ellouz et al., 2015) , we have synthesized a new heterocyclic system containing 1,4-benzothiazine and oxazolidinone moieties.
In the title molecule ( Fig. 1) , the dihedral angle between the two benzene rings (C1-C6 and C10-C15) is 51.62 (5) . A puckering analysis of the oxazolidine ring revealed a data reports puckering amplitude with parameters Q(2) = 0.206 (2) Å and '(2) = 131.9 (5) . The ring has an envelope conformation with a twist on the C19-C20 bond and atom C20 as the flap. A similar analysis of the heterocyclic portion of the benzothiazene moiety gave Q = 0.426 (1) Å , = 73.1 (6) and ' = 341.4 (2) . The oxazolidine ring is oriented towards the benzothiazine unit such that the centroid of the oxazolidine ring is only 4.094 (2) Å from C7 and 5.053 (2) Å from S1 (Fig. 1) . The overall conformation of the molecule is determined in part by intramolecular C-HÁ Á ÁO and C-HÁ Á ÁS hydrogen bonds ( Fig. 1 and Table 1 ). In the crystal, the layered arrangement of the molecules is sustained by a three-dimensional network of C-HÁ Á ÁO interactions (Table 1, Fig. 2 ).
Synthesis and crystallization
To a solution of (2Z)-2-(4-chlorobenzylidene)-3,4-dihydro-2H-1,4-benzothiazin-3-one (0.29 g, 1.00 mmol) in DMF (15 ml), was added tetra-n-butylammonium bromide (0.1 mmol), 2.2 eq of bis (2-chloroethyl)amine hydrochloride and 2.00 eq of potassium carbonate. The mixture was stirred at 353 K for 6 h. After removal of salts by filtration, the solution was evaporated under reduced pressure and the residue obtained was dissolved in dichloromethane. The remaining salts were extracted with distilled water, and the mixture obtained was chromatographed on a silica gel column (eluent: ethyl acetate/hexane: 4/1). The solid isolated was recrystallized from ethanol to afford colorless crystals in 64% yield.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 3 2 ; y À 1 2 ; Àz þ 3 2 ; (ii) Àx; Ày þ 1; Àz þ 1.
Figure 2
A portion of the crystal structure with C-HÁ Á ÁO and C-HÁ Á ÁS hydrogen bonds shown as dashed lines. Computer programs: APEX3 and SAINT (Bruker, 2016) , SHELXT (Sheldrick, 2015a), SHELXL2014/7 (Sheldrick, 2015b) , DIAMOND (Brandenburg & Putz, 2012) and SHELXTL (Sheldrick, 2008) .
Figure 1
The molecular structure of the title compound drawn with displacement ellipsoids at the 50% probability level. Intramolecular C-HÁ Á ÁO hydrogen bonds are shown by dashed lines.
data-1
IUCrData ( Special details Experimental. The diffraction data were obtained from 3 sets of 400 frames, each of width 0.5° in ω, collected at φ = 0.00, 90.00 and 180.00° and 2 sets of 800 frames, each of width 0.45° in φ, collected at ω = -30.00 and 210.00°. The scan time was 15 sec/frame. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Hatoms attached to carbon were placed in calculated positions (C-H = 0.95 -0.99 Å). All were included as riding contributions with isotropic displacement parameters 1.2 -1.5 times those of the attached atoms.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1 0.87886 (7 0.0541 (7) 0.0942 (10) 0.0820 (9) −0.0240 (7) 0.0199 (6) −0.0076 (8) N1 0.0388 (6) 0.0353 (5) 0.0492 (6) 0.0031 (4) 0.0052 (5) −0.0034 (5) N2 0.0322 (5) 0.0462 (6) 0.0571 (7) 0.0000 (5) 0.0004 (5) 0.0027 (5) C1 0.0459 (7) 0.0392 (7) 0.0421 (7) 0.0007 (5) 0.0000 (5) −0.0066 (5) C2 0.0614 (9) 0.0510 (8) 0.0519 (8) 0.0117 (7) −0.0072 (7) −0.0078 (7) C3 0.0911 (13) 0.0568 (9) 0.0454 (8) 0.0081 (9) −0.0046 (8) 0.0007 (7) C4 0.0907 (14) 0.0563 (10) 0.0462 (8) 0.0019 (9) 0.0153 (8) −0.0001 (7) C5 0.0650 (10) 0.0478 (8) 0.0535 (8) 0.0019 (7) 0.0178 (7) −0.0023 (6) C6 0.0450 (7) 0.0330 (6) 0.0448 (7) −0.0014 (5) 0.0051 (5) −0.0029 (5) C7 0.0438 (7) 0.0385 (7) 0.0464 (7) 0.0021 (5) 0.0040 (6) 0.0016 (5) C8 0.0387 (6) 0.0373 (6) 0.0416 (6) −0.0008 (5) 0.0048 (5) 0.0024 (5) C9 0.0413 (7) 0.0469 (7) 0.0405 (6) 0.0010 (6) 0.0037 (5) 0.0018 (5) C10 0.0445 (7) 0.0455 (7) 0.0379 (6) −0.0022 (6) 0.0088 (5) 0.0012 (5) C11 0.0437 (7) 0.0597 (9) 0.0436 (7) −0.0052 (6) 0.0062 (6) −0.0088 (6) C12 0.0436 (7) 0.0597 (9) 0.0467 (7) 0.0027 (6) 0.0088 (6) 0.0005 (6) C13 0.0540 (8) 0.0463 (7) 0.0457 (7) 0.0006 (6) Symmetry codes: (i) −x+3/2, y−1/2, −z+3/2; (ii) −x, −y+1, −z+1.
